In order to provide transparancy and the possibility for others to either reproduce our results or to develope our methods 14 further, we have made all non-confidential data sets as well as all our code with documentation available on the Envidat Data 15 Platform, doi:10.16904/envidat.47. The current version is the orinigal code use for this paper, but we will soon publish a 16 second version that is more versitile and easier to use. Data from SwissGrid and MeteoSwiss cannot be openly distributed but 17 can be made available for research upon request.
The last component of POA irradiance is the radiation that is reflected from the ground. Again, we assume an isotropic model 48 for simplicity, although Painter et al. and Odermatt et al. have shown that anisotropy of snow reflectance increases with grain 49 size, sun zenith angle, wavelength and snow wetness (6, 7) . Like the diffuse radiation, this portion depends on the amount of 50 ground that is within the panel's hemisphere and thus is a function of its tilt β. The estimatation of ground reflection ρg is 51 described in more detail in the following section. The sum of the three contributions, beam direct, diffuse and ground reflected 52 yield the plane of array shortwave radiation:
18 Fig. S1 . SUNWELL modeling steps from satellite-derived irradiance to electricity production. The calculation is based on three data sets (provided to us by Meteoswiss) that are derived from satellite imagery captured with the SIVIRI instruments on Meteosat Second Generation satellites: Global (SIS) and direct (SISDIR) incoming shortwave radiation (onto a horizontal surface), as well as broadband surface albedo (ALB) at hourly resolution; The resulting electricity production is specific for the panel's geolocation and geometry (tilt and aspect angle). Table S3 . 
